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Normal human fibroblasts incorporated into a colla-
gen lattice reduce the size of that lattice over a period of 
time. Lattice size reduction or lattice contraction is di-
rectly related to initial cell number. When equal numbers 
of fibroblasts derived from patients with epidermolysis 
bullosa dystrophica recessive, (EBdr), are used, there is 
delayed lattice contraction. Tbe EBdr fibroblasts have 
an altered cellular shape, when compared to normal 
cells, in that the EBdr cells fail to flatten out and elon-
gate, but do attach to collagen fibers like normal fibro-
blasts. EBdr fibroblasts maintain a rounded shape with 
numerous filopodia radiating from the cell periphery 
and such filopodia are attached to the collagen fibers of 
the lattice. In monolayer tissue culture on glass surfaces, 
EBdr fibrob.lasts are three times more likely to grow 
over neighboring fibroblasts . EBdr cell filopodia struc-
tures are attached to the cell surfaces lying beneath 
them, which demonstrates another condition of altered 
anchorage attachment of EBdr fibroblasts. 
Epidermolysis bullosa (EB) is an inherited disorder in which 
blisters form as a result of minor trauma. Various types of EB 
have different clinical manifestations and genetic bases. Some 
clinical types may be a lle lic mutations at the same gene locus 
[1 ]. 
One of the most severe varieties is epidermolysis bullosa 
dystrophica recessive (EBdr). B listering develops below the 
epidermal basement membrane in the pap illary dermis, and 
electron miscroscope studies have shown papillary dermal col-
lagen degradation [2] and absence of anchoring fibrils [3]. 
Whole EBdr skin dermal grafts grown on chick embryo cho-
rioallantoic m embranes fail to develop anchoring fibrils, while 
whole skin grafts from normal human dermis develop these 
fibrils. On the other hand, just grafts of epidermis from EBdr 
affected individuals produce anchoring fibrils on chorioalla ntoic 
membranes [3]. This indicates that EBd.r dermis prevents 
growth and development of anchoring fibrils by the epidermal 
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cells. EBdr dermal fibroblasts in tissue culture synthesize ex-
cessive amounts of collagenase as compared to normal human 
fibroblasts. In addition to excess synthesis, the EBdr enzyme is 
more heat labile, has lower affinity for calcium, and shows less 
enzymatic activity per unit of immunoreactive protein [4- 6]. 
Fibroblast-populated collagen lattices (FPCL) are mixtllJ'es 
of freshly liberated cells from tissue cultme and freshly cast 
collagen gels. The lattices become smaller with time and th e 
rate a nd degree of this contraction is di.rectly proportional to 
the cell number incorporated into t he lattice and inversely 
proportional to collagen concentration [7]. A FPCL with 10" 
cells per em" of lattice will be reduced from a diameter of 53 
mm to 18 mm in 48 hr. A FPCL with 2 X 10" cells per cm" will 
be reduced to only 48 mm at 48 hr [7]. Increasing the concen-
tration of collagen from 230 to 570 fLg/ml will retard contraction 
from a diameter of 8 mm at 48 hr to 28 mm [7]. The ability of 
EBdr fibrob lasts to contract FPCL was compared with equal 
numbers of normal human fibroblasts from either aged matched 
controls or parents of a n affected child. 
MATERIALS AND METHODS 
Fibroblasts were of 3rd to 10th passage, grown as monolayers in 
Dulbecco's modification of Eagle's medium, (DMEM) with 10% fetal 
calf serum (FCS) and 30 Jig/ml gentamicin. Normal human fibroblasts 
were grown from a skin biopsy of a 7-year-old female (MGH 287), a gift 
from Dr. R. W. Erbe, Genetics Unit, Massachusetts General Hospi tal. 
One line of EBdr fibroblasts (REBD) was a gift from Dr. H. P. Baden, 
Dermatology Service, MassachuseLts General Hospital; another EBcl.r 
fibrobl ast line (S-3592) and parent lines (S-3357 and S-3358) were gifts 
from Dr. A. Milunsky, Eunice Shl·iver Kennedy Center for Mental 
Retardation (Waltham, Massachuse tts ). Diagnosis of EBdr was by 
electron microscopy demonstrat.ion of the absence of ancho ring fibrils 
below the epidermal basement membrane. 
Collagen was pepsin extracted from hypert.rophic scars surgically 
removed during reconstructive surgery at the Shriners Burns Institute 
and purified by salt precipitaLion. Briefly, hypertrophic scar discarded 
after pathologic examination was frozen, lyophilized, and powdered. 
Powdered tissue was taken up in 0.5 M acetic acid and 0.] % w/v pepsin, 
stirred at 4°C for 48 hr, centrifuged at 10,000 g for 10 min, and the 
supernatant saved. The supernatant was titrated with 2 M NaOH to 
pH 8.0 and then 20% w/v NaCI was added. The solu tion was stirred for 
24 hI' at 4°C, centrifuged at 10,000 g for 15 min, and the pellet dissolved 
in 0.1 M acetic acid. Following exhaustive dialysis against 1 mM HCI, 
the collagen solu tion was Ii·ozen, lyophilized, weighed, and taken up in 
steri le 1 mM HCI at 5 mg/ml. The collagen solutions were stored under 
sterile condi tions at 4°C. 
Media used for all experiments was DMEM with 20% FCS and 30 
Jig/ml gentamicin. AU cultUTes were incubated at 37°C in 5% CO2, 95% 
air. 
Monolaye,. CuLtu,.es 
Fibrob lasts in monolayer cultUTes were studied by light and scanning 
electron microscopy (SEM). Trypsin-freed fibroblasts were plated on 
glass coverslips at 2 x 10" per 0.5 ml of medium in 35-mm Falcon plastic 
dishes. After 2 hr, when cells had an opportuni ty to settle upon the 
coverslip surface, an additional l.5 ml of medium was added and 
incubation continued for 48 hr. T he coverslips were then removed and 
fixed in 4% buffered glu taraldehyde for SEM or in 10% formalin for 
light microscope studies. SEM preparations were washed with a neutral 
buffer, cri tical point dried, sputter coated with gold, and examined in 
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an AMR Model 1400 SEM. Formalin-fixed specimens were processed 
and stained with hematoxalin and eosin. Covers lips were examined by 
light microscopy. E ight random a reas on covers lips were marked and 
these areas were examined by light microscopy at low power and 
photographed . Photographs were enlarged, which Faci litated the re-
cording of crossover occu rrences. When a crossover appeared it was 
coun ted a nd a line drawn t l1l"ough the long ax is of both cells . T he angle 
of in te rsection of these drawn lines was measured with a protracto r. 
FIG 1. Growth patterns of eq ua l numbers of norma l (MGH-287) and 
EBdr human fibrobl asts (HEBD) on glass coverslips. a, Normal human 
fibroblasts show para llel growth patterns with ce lls attached to the 
glass surface. b, HEBD fibrob lasts show unusual growt h pattern with 
crossover growth and aLi.achment to underlying ce lls . c, High-power 
view of HEBD ce ll ula r attachment to underlying fibroblasts. Note 
fi lopodia attachment to fibroblas t surface below. Bars = 10 /-1m. 
To 1 ml of culture med ium in a 35-mm bacte riologic P etri dish , 0.5 
ml of fibrob lasts in the same medium were mixed with 0.5 ml of steri le, 
cold collagen solu t ion. When the collagen is mixed with ce lls and 
cul ture medium under physiologic conditions it polymerizes into a 
lattice in less than 2 min. At various time points between 2 hr a nd 4 
days, FPCL were examined and d ia meters measu red to the nearest 
millimeter. FPCL were exam ined in a phase contrast inverted micro-
scope and photographs taken using Kodak Tri-X 35 mm fi lm. At 2, 5, 
and 24 hr, FPCL were fixed, washed, critical point dried , and processed 
for SEM examination. 
RE8ULTS 
Normal and EBdr fibroblasts were maintained in 150-mm2 
Fa lcon flasks with two changes of culture medium weekly. 
'When cultures became confluent, they were passaged by tryp-
sinization and transferred to 3 new 150-mm2 Falcon flasks . 
Normal fibroblasts growing on glass coverslips grew parallel 
to one another and kept in close contact with the glass substra-
tum when examined by 8EM, (Fig 1a). Cell line REBD fibro-
blasts grew parallel to one another but a number of cells grew 
over the top of neighboring cells (Fig 1b). This occurred prior 
to REBD fibroblasts becoming confluent. In addition, REBD 
fibroblasts made contact with neighboring cells by filopodia 
attachment to the cell surface (Fig I e) . 
REBD fibroblasts cross over their neighbors twice as often 
compared to normal fibroblasts (Table I). The a ngle of cross-
over for affected cells was greater than 60° 66% of the time. 
With normal fibroblasts, only 46 OCCUl'rences of crossovers 
occurred, 31%, with an angle greater than 60° . With EBdr 
fibroblasts, a crossover angle greater than 60° occurred 221 
t imes, a 5-fold increase in freq uency. 
FPCL were manufactured containing 5 X 10" fibroblasts, 
using cell lines 8-3592, 8-3357, a nd 8-3358. Diameters of lattices 
were measured and recorded at time points during a 100-hr 
period. The areas of contracting lattices were calculated and 
plotted vs. time (Fig 2a). With parent lines 8-3357 and 8-3358, 
contraction was fil'st observed at 4 hr. At 24 ill', 50% of t he area 
of the lattice had been reduced. With affected cell line 8-3592 
t here was a delay in t he initiation of contraction. It took 
approximately 16 hr for observable contraction to OCCUI". At 24 
hr the decrease in lattice area was only 10%. 
When the experiment was repeated using 4 different concen-
trations of both normal and affected fibroblasts, EBdr fibro-
blasts agai n showed a retarded behavior in contraction at 24 hr 
(Fig 2b). It took lOr, REBD fibroblasts to contract a collagen 
lattice as well as 2.5 X 10" MGH 287 normal fibroblasts. Affected 
fibroblasts will contract a collagen lattice, but under OUl' con-
ditions it takes 4 t imes as many a ffected cells as normal cells. 
One possibility for this de lay in FPCL contraction may be 
related to reduced survival of EBdr fibroblasts in FPCL. To 
test this possibili ty FPCL were man ufactured with 5 x 10" 
MGH or REBD fibroblasts. After 24 ill', lattices were removed 
from Petri dishes and added to 1 ml of serum-free DMEM with 
4 mg of bacteriologic collagenase Type IV (8igma Chemica l 
Co., St. Louis, Missouri). Lattices and collagenase were incu-
bated fur 20 min un a roller rack (rotating 6 rpm) and coUagen-
ase-freed cells subjected to trypan blue exclusion counting with 
a hemocytometer. With MGH 287 cells 5.0 x 10" viable cells 
were recovered. With REBD fibroblasts 4.8 X 10" viable cells 
were recorded. The number of viable cells as measured by 
trypan blue exclusion was the same with both cell lines. We 
conclude t hat retarded cont raction of FPCL with EBdr fibro-
blast ce ll lines is unrelated to cell viability. 
TABLE 1. Fibroblast ove/growth frequency and angle of crossover 
O-JO° 3 1-600 6 1-HOo Tolal 
Normal # Crossovers 19 84 46 149 
MGH-287 % Crossovers 13% 56% 31% 100% 
Abnormal # Crossovers 7 108 221 336 
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FIG 2. Comparison of contraction wi th FPCL made wi th normal a nd 
EBdr fib roblasts. FPCL were made with either normal human or 
fi broblasLs from EBdr affected patients, see text for details. At t ime 
poinLs indicated, the diameters of the lattices were measured, recorded, 
and areas calculated. Each t ime point represents 3 separate FPCL. 
Differe nces between the 3 FPCL were less tha n 2 mm in dia meter at 
each ti me poin t recorded. Ct, Contrac tion over a 4-day period with EBdr 
oe ll line S-3993 (_) and both parenL ceU lines, S-3357 (e) a nd S-3358 
(0 ), is presented . F ifty thousand fi broblasts from each ceU line were 
used. By day 1 both parent ce ll lines had con tracted by a lmost 40%, 
while affected FPC L had not yet started to cont racl. By 4 days parent 
ce ll lines had contracted lattices by 50%, while a ffected ce ll lattices had 
cont racted only 30%. b, Comparison of FPCL cont rac tion a t the end of 
24 hr of either norma l fibroblasts (MGH-287) (e) or a ffected fibrobl asts 
(HEBD) (_ ). Each time poin t represenLs 3 separate experiments. c, 
P hotograph of normal fibroblasts (MGH-287) at different concentra-
t ions in Petri dishes 24 hr a ller they were manu factured. A has 12.5 x 
10" cells, B has 25 x 10" cells, C ha; 50 X 10" cells, a nd D has 100 X 10" 
cells. 
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FIG 3. Normal and EBdr fibroblast morphology within FPCL. FPCL 
were made with 70,000 fibroblasts from either normal or affected cell 
lines. Whole lat tices were examined by phase contrast opt ics. Ct , Normal 
human fibroblast ceU line S-3358 shown at 2 hl' after incorporation into 
a collagen lattice. Note cell body is somewhat elongated and filopodia 
are developing at polar ends of cell. Bar = 20 J.l.m . b, Normal human 
fibroblast cell line S-3357 at 5 hr after incorporation into collagen lattice 
shows elongated filopodia . Bar = 30 J.l.m. c, Normal human fibroblast 
ceU line MGH 287 at 7 hr shows grea tly elongated shape. Bar = 30 J.l.m. 
d, Affected fibroblast cell line REBD shows round cell body and 
numerous branched filopodia at 2 hr. Bar = 20 J.l.m. e, At 5 hr a ffected 
cell line S-3992 shows filopodia radiat ing ou t from cell body. Bal' = 20 
J.l.m . f, At 7 hr affected cell line REBD shows numerous filopodia 
radiating out from periphery of cells. These cells have a dendritic cell-
like appearance. Bal' = 30 J.l.m. . 
Fibroblasts initially freed from monolayer cultures by tryp-
sinization are rounded-up when in it ially incorporated into a 
collagen lattice. With normal fibroblas ts, filopodi a were seen 
protruding from the cell surface into the collagen matrix at 2 hr 
(Fig 3a). In general, filopodia from normal fibrobl asts form at 
opposite poles of the cell. Only occasionally will filopodia form 
on lateral sides of normal human fibroblasts. With EBdr fibro -
blasts at 2 hr, there was filopodi a form ation, but they formed 
more often in a uniform manner around the periphery of the 
cell .. In general, these cells appeared to reta in a more spherical 
shape as compared to normal cells. With EBdr cells there is not 
the clear polar arrangement of filopodia as seen with normal 
fibroblasts (Fig 3d). At 5 hJ·, FPCL composed of normal cells 
have s tarted to undergo contraction and the fibroblasts in such 
lattices show greatly elongated filopodia and cell bodies. Filo-
podia on the normal cells are located a t the polar ends of the 
cells and there were usually two present a t each end (Fig 3b). 
In contrast, EBdr FPCL at 5 hr show no contraction; the 
fibroblasts maintained a spherical shape and there were more 
than 4 filopodi a developing with each cell (Fig 3e ). In general, 
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FIG 4. Normal and EBdr fibroblasts in collagen lattices examined 
by SEM. FPCL were manufactured with 70,000 cells from either cell 
line MGH 287 or REBD. At 2 and 24 hr lattices were fixed and 
processed for SEM examination. a, At 2 hl' normal cells show a spherical 
shape. Cells with similru' apperu'ance were present in REBD FPCL. b, 
At 24 hr normal huma n fibroblasts ·are spread out, elongated, and 
attached to collagen fibers at the polar end of the cell. c, At 24 Ill" EBdr 
fibroblasts ru'e not elongated or spread out like normal fibroblasts. 
T hey have a spherical shape and are attached to collagen fibers. d, A 
high-power view at 24 hI' from an EBdr FPCL showing a rounded-up 
cell with collagen attachments uniformly surrounding its periphery. 
Bru's = 10 /lm. 
th e projection of filopodia by EBdr cells in FPCL a ppeared to 
be more random and more frequent as compared with normal 
fibroblasts. 
At 7 hr, normal fibroblasts retained an elongated shape wit h 
fewer than 4 filopodia per cell , (Fig 3c ). EBdJ' cells, on the other 
hand, had a dendri t ic-like shape with many filopodia projecting 
out from the cells in an apparently random fashion (Fig 3f) . 
EBdr fibroblasts were attached to the collagen matrix, but this 
attachment appeared to involve a more general radial attach-
ment as compared to the bipolar character of normal fibro-
blasts. Normal cell attachment to the collagen appeared to be 
at elongated polar ends. 
At 2 hr, FPCL with either normal or EBdr fibroblasts have 
a spherical shape when examined by SEM. All FPCL do not 
show any observable contraction at this time. Fig 4a shows a 
normal fibroblast in a lattice at 2 hr. EBdJ' fibrob lasts have an 
identica l appearance at th is t ime point. At 24 hr the marked 
difference between EBdr and normal FPCL is quite evident by 
SEM. Both types of FPCL have started to contract, but rela-
tively li ttle contraction has occulTed with EBdr FPCL. At low-
power SEM EBdr FPCL show numerous rounded-up cells 
attached to the collagen matrix (Fig 4c). At higher power the 
EBdr fibroblasts are well attached uniformly to the collagen 
matrix (Fig 4d) . In contrast, the normal fibroblasts are flattened 
and elongated (Fig 4b). Attachment to the collagen matrix 
appears to occuJ' at t he polar ends of t he fibroblasts. In relative 
terms only minor collagen attachments occur at the middle 
region of the cell body (Fig 4b) . SEM shows that the difference 
between normal and EBdr fibroblasts within a lattice appear to 
be an abil ity of normal cells to elongate, flatten out, and form 
attachments to collagen fibrils at polar ends of t he cell. EBdr 
cells do not read ily elongate or flatten out well in FPCL. 
Attachment to collagen fibril s appears uniformly around the 
periphery of their cell surface. 
DISCUSSION 
Studies with recombinations of epithelium and dermis from 
EBdJ' and normal human skin have pointed to the importance 
of EBdJ' dermis in contributing to the clinical characteristic of 
this disease [3]. In th e present in vitro studies, fibroblasts 
derived from EBdr dermis behave differently compared to 
normal dermal fibroblasts. These results support the concept 
that the dermal EBdJ' fibroblasts express the abnormal pheno-
type characteristic of EBdr disease. 
In t he assay system presented, fibroblasts were mixed with 
native collagen solu tions and were entrapped within newly 
polymerized collagen matrices. The abil ity of fibroblasts to 
attach to and become a component part of constructed lattices 
were evaluated. With FPCL, there is a predictable reduction in 
size and contraction, which is based upon cell density and 
collagen concentration [7]. The mechanism(s) involved in this 
contraction process (defined here as diminution of FPCL) is not 
fully understood but involves several identifiable steps. First, 
cells entrapped within collagen matrix must attach to the 
collagen fib ers. Secondly, after attachment fibroblasts elongate 
and flatten out, covering and attaching to more collagen fibers. 
T hirdly, we suspect that only collagen fibers have attachment 
sites associated with fibroblast outer surface membrane, any 
movement of those attachment sites will move collagen fibers. 
If a number of collagen fiber attachment sites move to a single 
locus on the cell surface, then there should be an organized 
movement of collagen fibers making up the lattice. Since 2 or 
more fibroblasts may occupy the same collagen fiber, one 
possible outcome of collagen fiber attachment site movement is 
the movement of fibroblasts closer to one another. Movement 
of attachment sites on fibroblast membrane surface may be the 
mechanism of FPCL contraction. Compounds such as colchi-
cine and cytochalasin B inhibit the cellular machinery associ-
ated with cell surface movement and t he contraction of FPCL 
[7). 
Recognizing that the reduction in size of the FPCL is a 
complicated process, the details of which are under independent 
study, the presen t study shows an interesting and reproducible 
difference between normal and EBdr-affected fibroblasts. Ki-
netics and extent of FPCL contraction by EBdr cells is consist-
ently less compru'ed with normal cells. Behavior of fibroblasts 
on glass a nd within collagenous matrix by light and scanning 
electron microscopy reveals that the EBdJ' cells tend to be 
multipolar in the projection of cellular filopodia and have an 
altered appearance within collagen lattice. 
In monolayer culture EBdJ' cells have a greater tendency to 
grow over one another. Their filopodia make structural attach-
ments to cells beneath them, which were not found with normal 
fibrobl asts. In FPCL EBdr fibroblasts do not elongate and 
flatten out as wet! as normal fibroblasts. Their filopodia apperu' 
to radiate more uniformly from their cell surface. This more 
uniform projection of filopodia might be related to theil' unusual 
growth patterns in monolayer cu ltures. If cellular movement is 
related to initial dil'ection of filopodia projection, then an EBdr 
fibroblast may have more options as compared to normal fibro-
blasts. If a filopodium is projected over the surface of a neigh-
boring fibroblast, then one option for an EBdr fibroblast is to 
move over that cell . Numerous filopodia projecting from EBdr 
fibroblasts in monolayer cul tures is not readily observed. One 
possible reason for not seeing numerous filopodia projecting 
from the cel1's surface is that th e filopodia projections ru'e 
transient with t ime and/ or they occur less frequently in mono-
layer cultures. This may be the reason it is difficult to observe 
numerous filopodia projections on glass surfaces. Collagen ma-
trix of FPCL may either promote more freq uent filopodia 
projections or retard transient retraction of filopodia. This may 
explai n the numerous filopodia appearing in EBdr FPCL. 
In addition to cel1 shape, EBdr cells in an FPCL show a more 
random projection of theil' filopodia. Filopodia appear attached 
to collagen fibrils. If attachment to collagen fibrils is important 
for contraction to occur in FPCL, then location of cel1ular 
filopodia on cell surfaces may influence cellular efficiency to 
contract collagen fibri ls. Radial pulling of collagen fibrils uni-
60 WILLEMZE ET AL 
formly around a cell may produce less contraction as compared 
to pulling fibrils at elongated ends of normal cells. Normal 
fibroblasts may pull collagen fibr ils, which forces liquid m edia 
from between collagen fibrils from two points very distant from 
one another. EBdr fibroblasts may pull co llagen fibrils at nu-' 
merous points relatively close to one another. The overall effect 
with EBdr cells is less movement of co llagen fibrils, resulting in 
reduced degree of co·ntraction. 
Another view of differences between EBdr and normal fibro-
blasts incorporated in to a collagen matrix may be related to 
organization of that matrix. Normal fibroblasts, morphologi-
cally, are more organized. They have an elongated flattened-
out shape and two loci of collagen fibril attachments. EBdr 
fibroblasts are less organized, have a rounded, more spherical 
shape, and numerous loci of attachments to collagen fibrils. 
The more ra ndom attachment of EBdT fibroblasts to collagen 
matrix may produce a more random organization of the collagen 
matrix. 
EBdr fibroblasts will contract FPCL but with retarded degree 
and rate of contraction. It takes 10 X W' EBdr fibrob lasts to 
contract FPCL as well as 2.5 x 10" normal fibroblasts. Normal 
fibroblasts with their flattened elongated shapes have a greater 
surface area as compared to EBdr fibroblasts with their spher-
ical shape. This reduced surface area of EBdr fibroblasts in 
collagen matrix may be related to the 4-fold increase in cell 
number necessary for contraction, compared to normal fibro-
blasts. Abnormal EBdJ' cellular morphology may be related to 
cell surface membrane or microtubular assembly anomalies. 
Addition of colchicine to normal FPCL will inhibit or retard 
contraction [7]. Harris and Krane have shown that the addition 
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of colchicine to fibroblasts in tissue cul tlU'e stimulates collagen-
ase synthesis [8]. EBill fibroblasts synthesize more collagenase 
and have a n unusual cell morphology. The addition of colchi-
cine to fibroblasts in culture both inhibits FPCL contraction 
and stimulates collagenase production. These kinds of studies 
should help defin e more clearly the subcellular sites where the 
EBdr genotype is expressed in aberrant cell behavior and may 
provide insights into the phenotypic presentation of patients 
with this disorder. 
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Characterization of T-Cell Subpopulations in Skin and Peripheral Blood 
of Patients with Cutaneous T-Cell Lymphomas and Benign Inflammatory 
Dermatoses 
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Using a series of monoclonal antibodies, the distribu-
tion of T-cell sUbpopulations in the skin and peripheral 
blood was investigated in 21 patients with a cutaneous 
T-cell lymphoma and 14 patients with benign inflam-
matory dermatoses, histologically characterized by a 
bandlike mononuclear infiltrate, e.g., atopic dermatitis, 
chronic eczema, and lichen planus. In Sezary's syndrome 
the large majority of the neoplastic cells, both in the skin 
and the peripheral blood, reacted with Leu-I, Leu-3a, 
OKT3, OKT4, and TA-1 antisera (T helper/inducer phe-
Manuscript received December 29, 1981; accepted for publication 
May 26, 1982. 
Reprint requests to: Dr. R. Willemze, Depru·tment of Dermatology, 
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Abbreviations: 
COP: cyclophosphamide, vincristin (Oncovin), prednisone 
notype). The cutaneous infiltrates in mycosis fungoides 
showed a predominance of Leu-3a\ OKT4+ cells (T 
helper /inducer phenotype), varying numbers ofLeu-2a +, 
OKT8+ cells (T cytotoxic/suppressor phenotype), and, in 
contrast to Sezary's syndrome, not only large numbers 
of nondendritic HLA-DR+ cells (probably activated T-
cells) but also many dendritic nonlymphoid cells ex-
pressing HLA-DR and/ or OKT6 antigens, which presum-
ably represent cells of the Langerhans cell/interdigitat-
CTLC: cutaneous T-cell lymphoma 
DAB: d iaminobenzidine 
EN: neLII·amidase·treated uncoated sheep erythrocyte 
FCS: fetal calf serum 
MF: mycosis fungo ides 
PAP: peroxidase antiperoxidase 
PBS: phosphate-buffered saline 
SS: Sezary syndrome 
